Increased secretion of tissue inhibitors of metalloproteinases 1 and 2 (TIMPs -1 and -2) in fibroblasts are early indicators of oral sub-mucous fibrosis and ageing.
Oral submucous fibrosis (OSMF) is associated with paan chewing, altered collagen metabolism, inflammation and the upregulation of numerous cytokines. OSMF fibroblasts accumulate senescent cells at an increased rate because of increased reactive oxygen species production and DNA double-strand breaks (DDBs), generated intrinsically by damaged mitochondria. This results in a reduced replicative lifespan. However, it is still unclear which other changes are intrinsic to the fibroblasts and associated with OSMF rather than the paan chewing habit or the OSMF environment. Both the oral epithelium and the mesenchyme have elevated levels of TGF-β(1) in OSMF in vivo. However, in cultured fibroblasts, secreted levels of TGF-β(1,) other cytokines and the matrix metalloproteinases 1 and 2 showed no association with OSMF. In contrast, the tissue inhibitors of metalloproteinases, TIMP-1 and TIMP-2, were increased in 10/11 OSMF fibroblast cultures relative to normal and non-diseased paan user controls. OSMF fibroblast collagen levels were normal. TIMP levels correlated with replicative lifespan of the cultures but not with the presence of senescent cells, as senescent cell depletion in OSMF fibroblast cultures did not result in a reduction in either TIMP-1 or TIMP-2. However, the introduction of unrepairable DDBs into normal oral fibroblasts by ionizing radiation increased TIMP-1 and TIMP-2 secretion by two-fold and seven-fold, respectively, within 5 days, replicating early senescence and the elevation seen in OSMF cultures. Therefore, increased fibroblast TIMP-1/2 levels could be early disease-specific markers of OSMF onset, DDBs and ageing and may have clinical significance, as OSMF can be reversed in its early stages.